Malignant mesothelioma cells are rapidly sensitized to TRAIL-induced apoptosis by low-dose anisomycin via Bim.
Tumor necrosis factor-related apoptosis inducing ligand (TRAIL) holds promise for the treatment of tumors; however, many tumors are resistant to TRAIL alone. We previously showed that resistant malignant mesothelioma cells are sensitized to TRAIL-induced apoptosis by diverse toxic insults including chemotherapy, irradiation, or protein translation inhibitors such as cycloheximide. In seeking nontoxic sensitizers for TRAIL, we tested the protein translation inhibitor anisomycin at subtoxic concentrations 10- to 100-fold below those reported to inhibit protein translation. At these low concentrations (25 ng/mL), anisomycin potently and rapidly sensitized mesothelioma cells to TRAIL-induced apoptosis. Moreover, such sensitization occurred in malignant but not in nonmalignant mesothelial cells. Sensitization by anisomycin was dependent on Bid, indicating a role for mitochondrial amplification in the apoptotic synergy with TRAIL signaling. Consistent with this, we found that anisomycin induces rapid accumulation of the BH3-only protein Bim; moreover, small interfering RNA knockdown of Bim inhibits anisomycin-induced sensitization. Bim accumulation seems not to be transcriptional; instead, it is associated with Bim phosphorylation and increased stability, both consistent with the activation of c-jun NH2-terminal kinase signals by anisomycin. Overall, our data indicate that the rapid and selective sensitization by anisomycin in mesothelioma cells is mediated by posttranslational potentiation of Bim, which primes the cells for apoptosis via the death receptor pathway. Such subtoxic approaches to sensitization may enhance the value of TRAIL in cancer therapy.